Recent refinements in ultrasound techniques have permitted diagnosis of ischaemic as well as haemorrhagic lesions.' 2 Ischaemic lesions initially present as areas of increased echodensity on ultrasonography; some resolve but others proceed to extensive cyst formation in the periventricular or subcortical white matter, referred to as periventricular or subcortical leucomalacia. The poor prognosis of infants with extensive cystic lesions has been well documented, but in those whose densities resolve the prognosis is more variable.i-5
Although prognosis based on the presence of extensive cysts seems to be reliable, the cysts are not present initially and may take two to four weeks to develop. Further aids to early prognosis would therefore be valuable. This study aimed to assess the prognostic value of early and sequential EEG recording in infants with echodense ultrasound lesions and subsequent extensive cystic leucomalacia.
Method
Over 21 months 150 infants were entered into a prospective correlative study of NEUROLOGICAL ASSESSMENT OF OUTCOME Assessment of outcome was made on clinical examination at discharge from the neonatal unit using a standardised protocol,9 and at 6-18 months using the Griffiths mental development scale and items from Amiel-Tison'sl" and Touwen's"' scores.
Because some infants have been assessed only up to the age of 6 months, only major neurological abnormalities were considered in this study. These included confirmed cerebral palsy and mental retardation.
Results
The table summarises the development of the ultrasound appearances, the initial and sequential EEG findings, and the clinical outcome in the 31 infants studied. The relative timings of the development of the EEG and ultrasonographic abnormalities are also shown.
ULTRASOUND ASSESSMENT
In 19 of the infants studied the densities resolved without cyst formation, but in seven they proceeded to extensive cystic leucomalacia. In five infants the cysts were already well established at presentation. Of the 12 infants with cysts, eight had periventricular leucomalacia and four had subcortical leucomalacia.
EEG ASSESSMENT In 13 infants the initial EEG recording was abnormal ( fig 2) . Category 4 abnormalities were found in four infants, two of whom presented with subcortical leucomalacia and two of whom subsequently If the sequential EEG recordings were persistently abnormal the outcome was always abnormal; four survivors in whom this occurred were all neurologically abnormal. Not all infants with a normal sequential EEG had a normal outcome, however. Neither persistently normal recordings nor ones which subsequently became normal were constantly associated with normal outcome. This happened in seven survivors, in two of whom the outcome was abnormal.
Seizures, present in four infants, always resulted in abnormal outcome. indications of the functional severity of lesions of considerable prognostic importance. This study shows that the technique may also be applied to the recently recognised problem of whether ultrasound echodensities indicate cystic leucomalacia.
Discussion
In this condition the EEG recording also provided a sensitive guide to the functional severity of the ultrasonographic lesion, showing much more frequent and serious abnormalities in infants with cystic leucomalacia than in those whose densities resolved without cysts. In particular, it identified the exceptional severity of the functional damage associated with subcortical leucomalacia. Maximal depression of background EEG activity was seen in the four infants with subcortical leucomalacia but in no other group.
The sensitivity of the initial EEG abnormality as an index of the functional severity of the lesion was also reflected in its prognostic ability. Although there was a definite correlation between EEG abnormalities and abnormal outcome, a normal EEG recording was not invariably associated with a normal clinical outcome. It is possible that with only two channels of EEG recording some abnormal foci may have been missed. Alternatively, the EEG recording may have shown some recovery after the initial insult. In favour of this argument is the fact that improvement or return to normal of an initially abnormal EEG recording was seen in seven infants in sequential studies. Two infants had normal initial recordings and abnormal outcome. One of these was studied late when cysts were already present. The other had densities from day 1 after a pregnancy complicated by severe pre-eclamptic toxaemia. It is therefore possible that the EEG, which was also monitored from day 1, may already have become normal by the time of the birth after an insult in utero.
In contrast, the particular prognostic value of an abnormal EEG recording is well illustrated by this study. Seizures always indicated an abnormal outcome. Even in the absence of seizures, however, abnormalities such as low amplitude and excessive discontinuous background activity, and asymmetry and asynchrony of discharges, were consistently adverse prognostic factors, irrespective of ultrasonographic findings.
The particular additional value of EEG monitoring was that the prognostically relevant information that it supplied was immediately available from the first day of recording, whereas that derived from ultrasonography was not available for two to four weeks when the densities had resolved or cysts had formed.
Neonatal EEG recordings may be effectively monitored using the four channel *0 continuous recorder in infants who have ultrasound echodensities and cystic leucomalacia; the information that the recordings provide acts as a sensitive index of the severity of such lesions. The early appearance of these important EEG changes means that the role of this investigation is not confined merely to confirming the ultrasound assessment.
Rather it provides the first available guide to assessing the functional severity of these lesions and their prognostic importance.
